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Topic

Interpretation

Integration by parts
Iudv= uv - Ivdu
Example:

jxe’“ dx

Let u = X = du = dx

anddv =e*dx = v = je"dx = e~

Ixe" dx =uv - jvdu = xe* - jex dx

=xe* -e*+ C

Integration by partial Fractions
Reminder:

d
[ a =lln(ax+b)
ax+b a
Example:

[ (-2
_[p(X) dX
q(x)
degree p(x) < degree q(x)

a b
= + +...

X—X X—X,
Example:
J. 2x+1

x’4+5x+6

dx

2x+1  a N b
xX+5x+6 x+2 x+3

Multiplying by
X2+ 5x + 6 = (x +2)(x +3) :

2x + 1 = a(x +3) + b(x +2)
Choose x = - 2

2(-2) + 1 =a(1l) +b(0) = a = -3
Choose x =-3

2(-3) + 1 =a(0) + b(-1)=>b =5

2x+1 -3 5

- +
X’ 45x4+6 x+2 x+3
X’ +5x+6 x+2 x+3
=—3In(x+2)+5In(x+3)+C

dx

If degree p(x) = degree q(x)

Try Long division.

http://www.mathyards.com/lIse
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2

" +1

3t+t
Although degree of t>+1 is < degree 3t + t> ; No need for partial fractions
Note that if u = 3t + 2 = du = (3 + 3t?)dt = 3(1 + t?)dt

du
= ? = (1+1¢*)dt substituting in the integral :

dt

Example:j

du
tz+1 1 du 1 1
| = j —[— = -~lnu+C= —In(3t+£)+C
3t+t u 3 3
+2 x+2
Example: Show that =X+
x' -1 x =1
Using this result and the method of partial fractions ,determine :
3
X +2
I - dx
x =1
X+2 X —x+x+2 x3+2
X+ ;
=1 x’ -1 x =1
X +2 x+2
I dX— jx dx + I —dx
X’ — x =1
2
X
The first one : Ix dx = ? ; The second one by partial fractions:

x+2 a N b

x=1 x-1 x+1

x+2 = a(x+1) + b(x-1)

Choosex=1:1+2 =a(2) +b(0) = a = 3/2

Choosex=-1:-1+2=a(0) +b(-2)=>b=-1/2
3 -1

x+2 9 L2 :Ix+2 dx

; Multiplying by x2-1 = (x-1)(x+1)

=1 x—=1 x+1 -1 29x21 2 x+1
=§ln(x—1)—%ln(x+l)

2

x+2 X 3 1
= —+ “In(x-D)——In(x+1)+ C
>t (x—1) 5 (x+1)

_[x +2dx— jxdx+_[

x_
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